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ONE BASE MAP IN PLACE OF FIVE 


By B. J. 8. Cant 
[Alameda, Calif., January 1940] 


In the April 1929 issue of the MonrHty WraTHER 
Review, the writer showed how all synoptic charts to 
serve the needs of agriculture could be cut from the 
conformal variant of his “Butterfly Map,” and after 
entry of data be reassembled into weather maps of the 
whole world; on page 132 was a map of the North Atlantic 
on this octahedral projection prepared in Copenhagen. 

This suggestion was later overruled in favor of the 
five-map idea suggested in 1910, adopted later by the 
oo Commission and again adopted in 1937 at 

zburg. 

It sapere to the writer, however, that for obvious and 
compelling reasons the one-map idea must win out in the 
end. In the first place, since 1929, the rapid progress in 
radio broadcasting has made weather reports promptly 
available from every ship at sea for the use of every 
station on land. In the second place, since 1929, the 

at development of aviation, notably over the Pacific, 
Es created a demand for a weather survey on one synop- 
tic chart, not only from the North Pole to the Equator as 
on the map proposed in Copenhagen, but from Pole to 


Lx 


Pole across the Equator. A third advantage of the one 
map, not emphasized in 1929 because not then realized, 
is that distances between any two points on the globe can 
be accurately determined exactly as shown on all Great 
Circle sailing diagrams; not one of these sailing diagrams 
includes such flying routes as that between Berlin and 
Lima, or ee, Be and Port Darwin, whereas on 
the octahedral system such comparisons are easily made 
: 

© summarize: since 1929, aeronautical meteorolo 

has become coordinate in importance with the older fields 
of applied meteorology, and uires one continuous 
chart; the writer contends that the one-map system is 
demonstrably better for all applications, and logically 
should dominate. In the interests of unity and standard- 
ization along scientific lines so all-important to the future 
of meteorology, he emphatically urges that the present 
ruling in favor of five base maps be reversed in favor of 
one. This action may not be easy, any more than the 

roblem of designing an adequate base map was easy, but 
it should not be impossible. 
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SOLAR OBSERVATIONS 


{Meteorological Research Division, W. Woorarp in charge] 


SOLAR RADIATION OBSERVATIONS, FEBRUARY, 1940 TaBLeE 1.—Solar radiation intensities during February 1940 
By Irvine F. Hann 
Measurements of solar radiant energy received at the Sun’s zenith distance 
surface of the earth are made at nine stations maintained 
by the Weather Bureau, and at ten cooperating stations a.m. | 787° | 75.7° | 70.7° | 60.0° | 0.0° | 60.0° | 70.7° | 76.7° | 78.7° | 1:30 
maintained by other institutions. The intensity of the 
total radiation from sun and sky on a horizontal surface is Date | 75th Air mass Lecal 
oe continuously recorded (from sunrise to sunset) at all these ties solar 
stations by self-registering instruments; pyrheliometric 
F at normal incidence are made at frequent intervals on 
clear at three Weather Bureau stations (Washington, som. | cal. | cat. | cat. | cat. | cal. | cat. | cok. | cot. | cok, 
— D. C., Madison, Wis., Lincoln, Nebr.) and at the Blue 1.78 
— Hill Observatory at Harvard University. Occasional Feb. 52 
ae tions of the instrumental equipment, station exposures, MADISON, WIS. 
and methods of observation, together with summaries of my 
the data, obtained up to the end of 1936, will be found in Feb. 296 
a Table 1 contains the measurements of the intensity of LINCOLN, NEBR. 
direct solar radiation at normal incidence, with means and , 
their departures from normal (means based on less than Feb. 1.07 | 0:93 | 0.00.) 1.96 
values are in parentheses). At Madison and Lincoln the feb: X00 BS 
observations are made with the Marvin pyrheliometer;  Fe>. 27-------- 2.49 1. 22) 1.40 ------| 4.57 
at Washington and Blue Hill they are obtained with a Means. (0,93)|(0,99)| 1, (1. 32)| (1. 20)| (1. 17)| (1. 
G Marvin pyrheliometer at Washington and with a Smith- BLUE HILL, MASS. 
‘ sonian silver disk pyrheliometer at Blue Hill. The table 
also gives vapor pressures at 7:30 a.m. and at 1:30 p.m. 
(75th meridian time). 1.05 | 1.13 | 1.26 | 1.40 |(1. 56) 
Table 2 contains the average amounts of radiation 21 
received daily on a horizontal surface from both sun and 
the accumulated departures since the beginning of the Feb. ‘96 | 106 | 119 | 1.36 1.33 | 1.17] 3.0 
from the records of the Eppley pyrheliometer recording on LOO | | | Les) 
either a microammeter or a potentiometer. Feb. 20 |? | | 108 | | 
During the latter part of 1939 a broken Eppley pyrheli- |_| 1,00 | 1,04 | 1.13 | 1.31 | 1.49} 1.09! .94| 
ometer was replaced with a new one of the same type at 07 |—. 01 | +.03 |+.02 |-+.08 |-.02 |—09 
: New Orleans. In order to completely modernize the 
ree Anion equipment at Tulane University, Dr. LATE DATA 
; aurens also replaced the now obsolete Richard microam- BLUE HILL, MASS. 
potentiometer. All apparatus was thoroughly calibrated 1.5 | | 0.68 1.07 0.67 | 0.53 | 0.42 1.6 
Direct radiation intensities averaged considerably above $--------- el 
normal at Washington and close to normal at Madison, Jan. | 2.0 
Total solar and sky radiation was below normal at all 33------. 
stations except Washington, Lincoln, New York, Fair- Jan. 1.1) 293) 1.03 | | -90 1-4 
banks, Miami, Blue Hill, Newport, and Friday Harbor. 13| 105 | | | 

| owing to continual snow and ice cover. * Extrapolated. 
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TABLE 2.— Average daily totals of solar radiation (direct +diffuse) received on a horizontal surface 
[Gram-calories per square centimeter] 
Wash- | Madi-| Lin- Chi- | New Albu- | Fair- | Twin New | River-| Blue | New- | Friday| Cam- 
Week beginning— ington | son | coln | cago | York | \querque| banks | Falls Jol) Miami| side | Hill | port |Harbor| bridge 
cal. cal. cal. cal. cal. cal. cal. cal. cal. cal. cal. cal. cal. cal cal. cal. cal. 
SS Sar eee DRS Be, 253 152 191 79 217 140 308 37 172 210 412 308 156 265 254 145 240 
pT SR a a RS 197 192 225 93 116 292 411 48 165 351 341 194 352 191 171 87 180 
SE 249 230 220 141 229 308 422 101 175 367 408 148 360 272 272 148 271 
265 255 233 189 235 238 405 122 227 287 414 272 277 235 200 206 202 
DEPARTURES FROM WEEKLY NORMALS 
+10 +3} -63/) +12 —14 18| -27| -26| -—55/ +52)... 
ACCUMULATED DEPARTURES ON FEB. 25, 1940 
+1,148 | +427] —679 | +4448 |+1,274 | —833 +133 |—2, 247 |—1,064 |+1,708 | +441 |—2,128| +805/ +203] +679 
POSITIONS AND AREAS OF SUN SPOTS POSITIONS AND AREAS OF SUN SPOTS—Continued 
Communicated by Capt. J. F. Hellweg, U. 8. Movy (Bet) Ox Superintendent, U.S. Naval 
Observatory. Data from measurements a: fe ‘aval Observatory from plates Heliographic 
obtained at the observatories indicated. fference in longitude is measured from 
the central meridian, positive toward the a, Latitude is positive toward the north. East- Mount 
Areas are corrected for forshortening and expressed in millionths of Sun’s hemisphere. ern Wilson Dif- Dis- | Spot Spot Plate 
For each day below longitude, latitude, area of spot or groups, and spot count, are Date | stand- a mn) fer- Lon- tance; or po! t qual- | Observatory 
given respectively the assumed longitude of the center of the d k, assumed latitude of ard — ence zi Lati- | from |group coum ity 
the center of the disk, total area of spots and groups, and total spot count] time . in tude tude ~~ 
ter 
tude disk 
Heliographic 
East- | 1940 |h ° ° ° ° 
ern | wilson | Dif- Dis- spot | Plate Feb.8....|12 0] 6747] 321|-10/ 68] 12 7| VG | U.S. Naval. 
Date | stand- fer- | tance count| Observatory (*) —58 | 332] 57 12 6 
ard | SUP | ence ci. | Lati- | from |group ity 6746 | —40| 350) 36] 9 
time in tude tude | cen- (*) —40 | 350; —5 39 24 5 
ter of 6745 | —39 | +15) 43] 16 
tude disk 6743 ? 72|—-25| 44| 73 1 
6742 75|—-ll| 44] 48 6 
6742 | +47| 46] 182] 16 
1940 |h ™m ° 6741 | +83 | 113] +12} 82] 218 1 
Feb. 1...| 10 34] 6743|—56| 67|—24] 57] 2% 5| VG | Naval. 
6742 | —50| 73| 49] 242 3 (30)| (—6) 823 | 67 
6743 | —49| 19] 7 2 
(*) | —38 42] 48 2 Feb.9....| 11 22] 6747] —57| 320/—10/ 56] 73 5| G Do. 
6741| —9| +12] 20] 485] 12 6748 | —42 | 41] 24 2 
6741| +7] 130/411] 18] 679 5 6746 | —27| 350] 2%] 97 4 
6745 | —26 | 32] 201 8 
(123)} (—6) 1,551| 2 6743 | 48 2 
6742 | +509] 97 4 
Feb.2.__| 11 45] (*%) | —44] 65] 43] 24 5| VG Do. 6742 | 77) 145 7 
6742 | —37| 72] —7| 36] 339 7 
6743 | —37| —24| 40] 7 5 (17)| (-7) 775 | 32 
6741| +4] 17} 582] 15 
6741 | +20] 129} +11] 25] 12 Feb.10...| 11 4] 6747] —43| 321|—12/ 42] 4 9] VG | Mt. Wilson. 
6748 | —29| 335| 29] 16 
(109)} (—6) 1,697 | 44 6746 | -15| 349/ 14] 48] 14 
6745 | —12 | 352/+15/ 303] 27 
Feb.3.._] 10 32] (*%) | —30] 66] —8| 2% 2| F Do 6746 | —11| 353] 10] 145] 2 
6742 | -23/ 73| —7| 339 6 6743 | +70| 2% 2 
6743 | | 73|—-23| 7 1 6742 | 48 7 
6741 | +16] +12] 436 7 6742 | 77) 71) 121 4 
6741 | +31 127| +11] 35] 630 4 
(4)| (-7) 773 | 107 
(96)| (—6) 1,502} 20 
Feb. 11...| 11 36 | 6749} —80| 271 | +10 388 3+ VQ | U.S. Naval. 
Feb.4...| 15 14] 6743] -—23] 19] 97 1| F Do 6747 | —28 | 323} —11 48| 10 
6742| —6| 75| —7 6| 339 4 6748 | —18 —13| 19] 24 A 
6741 | +31] +12] 35] 436 3 6746 353 15 
6741 | +48] 129/411] 50] 630 3 6745 2| 353 | +14 12 
(81)| (—6) 1,502} (351)| (—7) 969 | 45 
= 9 6748 | 4+2| 6| 12] 1 
+4 3 6745 | +14 | 352/414; 25) 194) 11 
6741 | +60] 130} +11 | 62] 630 2 6746 | 353| —6| 22] 12 
(70)| (—6) 1,381 | 20 (338)| (—7) S47 | 34 
Feb.6...| 11 28] 45] 12] 2] 4] F | Mt. Wilson, 0) 6749) +11) 12) 1) Be 
8 6749 | 271| 55| am) 5 
| +16) 72) 97) 3 6747} 321|-11| 7] 6 
6748 | +14 —13| 97| 9 
tel 6745 | +27 | 351 | +13 | 230) 14 
| +78) 120) 6746 | 352| —7| 22) 7 
(56)| (—6) 1,454 | 32 (324)| (—7) 43 
Feb.7...| 14 48] 6746] -52| 30] 51| 10/ VG| U.S. Naval. Feb-15--/ 11 15) 
6745 | —51| 350 | +14 56} 170 12 6749 | —28 | +9 32 | 291 10 
6743 | +31) 72) 36) 6748 338 | —13| 41| 17 
6742 | 75) 33) 315) 18 6745 | +54 | 352| 45) 6 
6741 | +69] 110) +12} 70] 218 1 46 | +58 | —9| 57| 170 3 
(41)! (-6) 873! 42 (298)! (—7) 1,308 | 52 
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POSITIONS AND AREAS OF SUN SPOTS—Continued POSITIONS AND AREAS OF SUN SPOTS—Continued 
Heliograpbic Heliographic 
Ea: t- East- 
Mount | Dis- | Spot | | Plate ern | Hount) nis. Dis- | Spot | | Plate 
Date | stand- | | tance| or qual- | Observatory Date | stand- fer- | ton. tance! or count qual- | Observatory 
4 ard | SOUP | ence | “3 | Lati- | from |group ity ard | StVuP | ence | “O"" | Lati- | from |group ity 
time | in tude | een- time in tude | cen- 
a longi- ter of lo} ter of 
red tude tu 
1940 Am ° ° 1940 hom ° ° ° ° 
Feb. 16.-| 11 10 6750 | -16 | 269 | —12 17 | 291 “4 Ga U. 8. Naval. Feb. 26..| 13 13 6758 | —66 86 -—7 65 97 4 F U. 8. Naval. 
= 6749 | —13 272 +8 20 14 x 6756 | —22 130 | +11 388 1 
5 6748 | +-54 339 | —13 436 22 6755 | +10 162 | —12 12 73 2 
ts 6745 | +67 352 | +13 48 3 6752 | +26 178 | +12 24 1 
6746 | +72 | 357 -9 71 194 1 6754 | +70 | 222} —12 48 1 
3 (285)| (—7) 1, 163 48 (152)| (—7) 630 9 
Feb. 17..| 10 48 6750 —7 | 265| —13 10 194 15; G Do. Feb. 27..| 11 30 6758 | —52 88 -—7 52 | 388 30 | VG | Mt. Wilson. 
6749 -1 271 +4 15 145 10 6759 | —51 89 | +11 53 12 3 
6750 +2) 274) -13 s 194 6757 | —30 110 | —11 30 12 2 
6748 | +67 | 339 | —14 66 | 679 17 6756 | —26 114 | +18 35 48 6 
; 6746 | +86 | 358 -9 87 145 1 6756 | —10 130 | +10 19 | 388 1 
6755 | +23 | 163 | —13 23 48 2 
(272)| (—7) 1,357 | 49 6754 | +83 | —-12| 82] 24 1 
Feb. 18..|] 11 40 6752 | —82 176 | +12 83 24 1 P Mt. Wilson. (140)} (--7) 920 45 
67 +k 266 | —13 10 73 3 
6749 | +12 | 270 +9 20 48 4 Feb. 28..| 13 10 6761 | —63 63 | —15 12 2! VG | U.S. Naval. 
6750 | +17 275 | —12 18 145 2 6758 | —37 SY —6 36 436 35 
6748 | +78 | 336 | —13 77 | 436 6 6757 | —21 105 | —11 21 12 1 
: 6756 | —12 114 | +21 29 48 3 
(258)| (—7) 726 16 6756 | +3 129 | +10 17 | 388 1 
6760 +9 135 | +14 12 1 
Feb. 19.-} 13 41 6755 | —88 156 | —12 8S 48 1 F Do. 6755 | +37 163 | —13 48 1 
6752 -68 176 | +12 70 48 5 
4 6753 —8 | 236 -8 7 121 13 (126); (—7) 956 44 
6750 | +-22 266 | —13 22 48 6 
6749 | +25 269 +7 27 24 6 Feb. 29..| 13 21 6761 | —49 64) —15 49 5 G Do. 
6750 | +31 275 | —12 31 145 3 6758 | —22 91 —5 21 485 30 
6757 -—7 106 | —11 7 24 4 
(244)| (—7) 434 34 6756 -—3 110 | +10 16 48 4 
6756 +3 116 | +20 26 48 2 
Feb. 20.-| 11 2 6755 | —74 158 | —12 74 97 4|VQG Do. 6756 | +12 125 | +13 23 24 1 
, 6752 | —55 177 | +12 58 48 11 6756 | +17 130 | +10 24 388 1 
‘¢ 6754 | —15 | 217 | —12 15 121 26 6762 | +34 147 —8 33 97 12 
$ 6753 +7 239 -8 6 121 17 6755 | 4-51 164 | —13 51 24 4 
ner 6749 | +38 270 +7 41 24 10 
a 6750 | +44 276 | —14 45 145 15 (113)|} (—7) 1, 186 63 
(232)| (—7) 556 | 83 
Feb. 21--| 19 54| 6755 | ~co| 159] -12| 100] 4] @ | U.8. Naval. Mean daily area for 28 days=984. 
r 6752 | —41 178 | +12 45 48 6 *=not numbered. 
bs (* -—5| 214| —24 19 12 4 VG=very good; G=good; F=fair; P=poor. 
*) | 23) -15| 16] 12) 1 
wlan} PROVISIONAL SUNSPOT RELATIVE NUMBERS FOR 
750) +56) 275) 56) 1 FEBRUARY 1940 
if (219)| (—7) 411 33 [Dependent alone on observations at Zurich] 
Feb. 22..} 11 4 6756 | —77 129 | +12 80 | 339 1 F Do. [Data furnished through the courtesy of Prof. W. Brunner, Eidgen. Sternwarte, Zurich, 
6755 | —46| 46] 97] 38 Switzerland] 
47: +1 21 1 7 
9 Relative Relative Relative 
aa February 1940| Timbers || February 1940) Timbers || February190| 
ed 1 b d 41 || 21 60 
Feb. 23..] 11 27 G Do. 59 Me _. d 59 
6754 | +26 219 | —11 26 7 20 : aa 5 + 8 25 44 
(193) }(—7) 823 | 32 Ec 47 Ec 
Feb. 4 | 11 22| 6756] +13} 73| 6| 1; G@ | Do. 7--------- Ec? -- || 17------- aa 51 || 5 
6755 | —18 161 | —13 19 145 3 8 ba Mac 9 . 
: 6754 | +40 | 219) —11 40 97 6 
(179)| (—7) Mean, 20 days=58.4. 
Feb. 25..|13 9 6756 | —36 | 129 | +11 40 | 388 1 P Do. 
ing —35 | 130 | —15 34 24 3 a= Passage of an average-sized group through the central] meridian. 
6755 | —4| 161 | —12 8 97 1 b= Passage of a large group through the central meridian. 
i 6752 | +12 | 177 | +13 23 24 1 c= New formation of a group ep og | into a middle-sized or large center of activity; 
7a 6754 | +55 | 220 | —12 55 48 2 E, on the eastern part of the sun’s disc; W, on the western part; M, in the central-circle 
zone. 
(165) | (—7) 581! 8 d= Entrance of a large or average-sized center of activity on the east limb. 
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AEROLOGICAL OBSERVATIONS 


[Aerological Division, D. M. Litre in charge] 
By B. Francis 


February was characterized by above-normal surface 
temperatures over the western half of the United States 
and excessive precipitation along the Pacific slope. The 
northerly winds and shoal’ cold of January were 
replaced by higher temperatures generally and more 
southerly wind directions during the current month. In 
the lower levels of the upper air, the monthly mass move- 
ment of the atmosphere was somewhat unusual, changing 
from southerly and southwesterly winds over the Pacific 
coast and far Northwest to westerly and northwesterly 
winds over the northern and eastern sections (chart 
VIII). At the higher levels, as shown on charts IX, X, 
and XI, as well as in table 2, resultant winds were westerly 
and northwesterly at most pilot-balloon stations. 

The current month was outstandingly wet over much of 
the United States, particularly in the West and over the 
Pacific coast. Resultant winds from the southwest 
quadrant occurred in the lower levels over northern Cali- 
fornia, Oregon, and Washington. These winds, together 
with the seasonal position of the Aleutian Low and 
frequent masses of greatly modified Polar Pacific and 
Tropical Pacific air, were directly associated with the 
excess precipitation on the coastal slope that occurred 
throughout the month, and which condition is indicated 
on the isentropic chart for February (chart XII). These 
resultant-wind directions were oriented considerably 
south of the February normals, but the resultant velocities 
were greater than normal. 

Mean uP er-air pressures were highest at 5,000 feet 
(chart VI over the southern Rocky Mountains, and 
lowest to the northeast of the United States. High mean 
ewe existed over the South at all standard levels. 

he mean pressures for February were higher than those 
recorded during the preceding month in all sections east 
of the Divide. Northern radiosonde stations showed the 
greatest difference in pressure between the two months, 
while the southern stations were nearly identical at both 
periods. Gradient pressure differences between the HIGH 
and Low areas (Miami, Fla., and Sault Ste. Marie, Mich., 
respectively) increased sharply with altitude, becoming 
32 millibars at 8 kilometers, and then decreasing steadily. 

High relative humidity was concentrated over the 
Pacific northwest at all levels above the surface. Else- 
where, the percentages of humidity were not unusual, and 
the lowest occurred over El Paso, 'Tex., in the lower levels, 


and over Miami, Fla.,in the upper levels. 
Over the Pacific slope mean temperatures in the upper 
air showed that San Diego and Oakland, Calif., Medford, 


Oreg., Ely, Nev., and Seattle and once, Wash., were 
not only relatively cold, but decidedly colder than in the 
preceding month. Fairbanks, Alaska, within the general 
source region of the Polar Pacific air masses above men- 
tioned, was ee, cold at all levels. As shown 
on charts VIII, 1X, X, and XI, the current mean temper- 
atures were lowest at Sault Ste. Marie, Mich.; then over 
Miami, Fla., at 13 kilometers and above. At 17 kilo- 
meters the lowest mean temperature recorded during the 
month occurred also over Miami, Fla. (—74.4° C.). The 
mean freezing level (0° C.) for February appeared at the 
surface north of a line extending approximately from 
northern Maryland to central Missouri, Nevada, and 
Montana. The level then sloped up toward the south, 
and reached 2,000 and 3,000 meters roughly along the 
thirty-fifth and thirtieth parallels, respectively, and 4,040 
meters over Miami, Fla. 

Except for the Pacific coast, the resultant winds at 1.5 
kilometers departed from normal by turning in clockwise 
rotations so as to become more northerly. At 3 kilometers 
the winds became more southerly by counterclockwise 
orientations, except in the far Southwest. The 5 a. m. 
velocities at 1.5 and 3 kilometers were less than normal over 
the North and East, and greater than normal in the 
South and West. 

The 5 p. m. winds became more southerly than morning 
directions at 1.5 and 3 kilometers over the southern half 
of the country, and assumed more northerly directions 
over the northern half. Afternoon velocities were generally 
lower than those occurring in the morning, except on the 
Pacific slope at 1.5 kilometers. Winds for the month were 
highest over the East, reaching 81.5 meters per second 
over Greensboro, N. C., at 11.4 kilometers, a record for 
that place. 


MONTHLY MEAN ISENTROPIC CHART ' 


On the mean isentropic chart 6-296° (chart XII) for 
February 1940, it will be seen that the belt of westerlies 
dominates the entire country, with three moist tongues 
from the south skirting the southern edge of the westerlies. 
These three moist tongues, apparently parts of frictionally 
driven eddies, are associated with the abnormal precipita- 
tion over California and Nevada, central Texas and Loui- 
siana, and Florida and the south Atlantic coast. Upslope 
motion and high humidities are also indicated in the far 
Northwest, where great excesses in precipitation occurred. 


1 Prepared by the Division of Research and Education. 
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Altitude 
(meters) 


m. 8.1. 
See footnotes at end of table. 


Surface._.....- 


Boise, Idaho Buffalo, N. Y. Charleston, 8. C. 
(824 m.) (220 'm.) (4 m.) 
3 
(meters) |Num- Num- Nu N Num- Num- Num- 
ber of ber of ber of ber off ber off 
£ ser- Pp. | T. H. | ser- P.| T. H. | se H.| g i. | ser- P. | T. H. | ser- P.| T. H. | ser- P. | T. H. 
va- va- vi va- va- va- 
r wl tions tions tio ti tions tions tions 
20} 837) 3.0) 59 3.5 92} 28) 916) 25) 29) 989) —5.2 78 
2.9 8.8} 91) 28) 901} 3.5) 79) 29) 896 29) 901} 5,2) 61 
* 2.1 29 —2.2) 75 82) 28) 1.2] 74] 29) 839) 29} 847] 56 
3.0) 57 8 29 —3.7| 73 7.1| 75) 28] 795) —2.3| 29) 787) 796) 2.2) 54 
—.4| 58 —1.2 29 —6.3) 75 8.7 28} 746] —5.4) 81} 29) 738 748) .5| 52 
—3.7| 59 —3.1 29 —9.7| 78 0.9} 70} 28) 700) —8.5) 29) 691 29} +703) —1.9} 51 
—9.7| 56 —8.7 29 —15.5| 76 6.7 27| 615|—14.6) 79} 605 2| 28} 619) —7.3| 48 
16.4) 5 —15.3 29 —22.1| 74 .3} 62). 27] 538|—21.4) 73] 28] 529] 28} 544/—13.0}) 49 
23.1) 49 —22.5 29 —29.6 0.6| 27) 460/—28.3) 71| 28] 461 | 28] 476|—19.9| 49 
| 30.1) 47 413|—29. 5 28 —37.5| 70 59} 26) 407|—36.1| 66) 28) 399) 28| 415|—27.3| 46 
38.0) 46 358| —36. 7 28 —45. 26] 28) 345] 28| 360|/—34.5] 45 
28) 228|—55. 24] 219]—57. 26} 222/—56.5|....| 216/—57.9/....| 24} 
166/—58. 3}___- 166|—57.9|....| 20} 160/—53.7|___- 162|—54.7|....|. 21] 157/—85.3)___- 18} 
22| 120|—62.0}_._- 14] 116)—55. 18} 118|—55. 12] 114|—57. 13] 121/—62. 
| Num- Num-| 'Num- Num-| |Num- Num- Num- 
J ‘ ber of |ber o ber of] ber of ber of be of 
- R. ob- | ob- R. ob- | ob- R. ob- P Tv R. ob- P T R. 
| H | ser- | ser- H. | ser- ser- |H.} ser- * | HL] ser- 
Kk va- va- va- va- va- va- 
: tions tions tions tions tions tions 
| 82 28 69) 996] — 1, 006 
1, 85}... 7.5) 68 B| 897) — 893 
14 67) 26) 842) — 838 
2 | 77 46 29 2) 79 28 ».7| 64 790) — 786 
| 73 44 5| 78] 28 26] 741] — 736|— 
3,¢ | 67 44] 29 6| 28 57] 689| — 
64 41) 29) 7 28 .4| 53) 26) 609)—1 603) — 
5, 37} 29 8} 28 51] 26) 532)— 526|— 
6,( | 6 34 29| 9} 65) 51) 26] 464)— 457|—! 
34, -29) 2} 64 27 .7|....| 395|— 
1, 3323 27] 17 17} 219}—57. 214|—! 
15, ra 19) 6). 6 10} 116|—56. 
16, 16 | 8} 5} 100)— 
| 
Num- Num- Num- Num- Num- Num- 
ob- | P. | T. ob- | P. | T. *lob- | P. | T. ob- | P. | T. ob- | P. 
va- va- va- va- va- va- 
tions tions tions tions tions tions 
Su | 77 967} 6.2) 87| 29 89} 29) 987) —7.3 29 81 15/1,019} 23] 75)  29)1,017 
50 | 73 956} 6.4) 84| 29 78} 29) 958] —6.5 29 1.9] 81 15} 960} 2.6) 69] 29] 958 
1,04 | 68 899} 29 77| 20) 898) —7.7 29 .6| 78} 902] .8| 64] 29) 902 
1,5 | 62 845] 76) 29 70} —7.8 29 71 14) —.8} 58} 29) 848 
2:0 58 794] 78} 29 53} 790) —8.3 29 —1.7| 68} 14) 796} —2.1| 50} 29] 798 
2,5 60 746| —3.5| 77] 29 740) —9.3 29 —3.7| 65| 14] 747] —3.9) 45 29) 749 
3.0 61 700} —6.5| 74) 29 41} 29) 694/—11.2 27 —6.0} 64| 14) 700] —6.2|] 42] 29] 704 
4.04 60 615|—12.2| 72) 29 31] 29) 608/—16.6 26 —11.0} 61} 13] 616/—11.2} 37} 29] 620 
60 539|—18.7| 66| 29 29} 29] 532/—23.0 25 —17.2} 60} 540/—17.3] 36 29) 544/— 
64 471|—26. 1] 63} 29 - 29} 463|/—30.6 25 —23.9} 20] 475/— 
7,0 67 409|—33.9| 61} 426/- +402/—38.7 25 —s 
8,00 354|—41. 5|....| 29) 372/— 30} +346|/—45.9]- 24| 354/—38.7) 20] 350/— 
9,0 17| 28] 322/— 29} 26) 298/—52.6)____ 24) 20] 310/—4 
10,( 15| 28] 279/— 26| 254|—57.3)____ 29] 266|—52.8]___- 
11, 28] 240/— _..-| 24) 23) 20] 
12,¢ 8] 190|—57.0)....| 27] 206/—55.5]....| 20] 23] 27] 
14,( 5} 16| 137|—55. 19} 25] 141]—80, 2} 
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data 


ae 


San Antonio, Tex. 
(174 m.) 


Washington, D. C, 
(7 m.) 
P 


‘ 


220 
4 
138 
the humidity data are not used 


only as temperature and humidity 


veport, La, 
(51 m.) 


Spokane, Wash. 
(598 m.) 
P 

29; 944 
464 
401 
346 
207 
254 
217 
186 

None of the means incluced in this table are based on less than 15 surface or 5 standard 


level observations. 


Number of observations refers to 
are missing for some observations at certain levels; also, 


in daily observations when the temperature is below —40.0° C. 


ondes during February 1940—Continued 


millibars, temperature in ° C., and relative humidities (R. H.) in percent obtained by 
Stations and elevations in meters above sea level 
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Seattle, Wash. ? 
(27 m.) 


Stations and elevations in meters above sea level 


lanes and radios 


airp 


TABLE 1.—Mean free-air barometric pressure (P.) 


Fresruary 1940 


= 
Pensacola, Fla.* Phoenix, Ariz. St. Louis, Mo. Po 
(24 m.) (339 m.) (171 m.) 
Num- Num- 
H.| ser F. H.| ser- P. 
va- va- | 
ons tions tions | 
28/1, 016 11.0 
959 14. 53 
B} 6902 65 29; 903; 12.0 
849) 55 850, 8.3 
799 29 4.8 49 
751 4 20) 7 2.0 3 
705 29 —.4| 47 
622 623) —6. 45 
27| 547 547\—12.9) 43 
27| +479) 47 29; 479|\—19.9) 43 
5} 6418 418) — 27. 6 5.3 
25| 363 363)—35.3) 41 
23) +315 ) 
23| 272 26 1) 
234 ona 24; 231/—55. 9) ___- 
14, 170 1 168) —60. 4) 
10) 12) 121) 63.5) ar 
8} 104|—66. 5) ____ 103} —65. 5) 5.7 
—69. 7) 87| —67. 0) 7.2 
7.0 
5.5 
2.5 
—3.8 
—6.9 
—9.8 
2 
7 
— 29. 9 
—37. 7 
44.3 
—50. 6 
—54, 2 
56. O 
£3. 8 
53, 7 
54. 5 
‘ 
he 


§ 


: 


made near 5 p. m. (75th 
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[Directions given in degrees from north (N =360°, E=90°, S=180°, 


—Free-air resultant winds based on pilot-balloon observations 


TABLE 2. 


| [cama | | | | comma = 
& S=~ | | | | | | 


| 
i] 
/ 


Fesrvary 1940 MONTHLY WEATHER REVIEW 49 
TABLE 3.—Mazimum free air wind velocities (M. P. 8.), for ren sections of the United States based on pilot balloon observations during 


February 1940 
Surface to 2,500 meters (m, s. 1.) Between 2,500 and 5,000 meters (m. s. 1.) Above 5,000 meters (m. s. 1.) 
Section 3 > E > ze > 
= & Station = Station & Station 
3 
4 214 =| A <= {4 
Northeast 46.8 | NNW_-| 1,280 | 15 | Harrisburg, Pa__.__- 41.2} NW__-. 4,930 | 26 | Kylertown, Pa___..- 10,930 | 17 | Buffalo, N. Y. 
East-Central ?_______ 44.2 | NNW_-| 2,160 | 14 Greensboro, N. C__.| 63.9 | NW____| 5,000 | 14 | Greensboro, N. Pars 11, 360 | 15 | Greensboro, N.C. 
Southeast 43.0 | WNW-_-| 1,730 | 14 | Charleston, 8. C_._.| 43.3 | WNW_-| 4,380 | 21 | Miami, Fla_- .| 82.1 | WSW- 10, 820 7 | Jacksonville, Fla. 
North-Central 2,300; 2 Marie, | 45.0 | 4,870 | 22 | Fargo, N. Dak______ 80.0 | WNW 21 | Rapid City, 8. Dak. 
ich. 
37.4.1 1, 220 Springfield, 60.0 | NW____| 4,960 | 25 | Moline, 68.4 | 11,070 | 16 | Springfield, Il. 
South-Central 38.2 | WNW_-| 1,000 | 17 | Brownsville, Tex....| 42.8 | W..__.. 4,770 | 13 | Abilene, Tex__.__._- 70.0 | 10,990 | 8 | San Antonio, Tex. 
Northwest 39.4 | 1,570 Havre, Mont... 40.7 | WNW_.| 4,130 | 24 | Butte, 80.0; WNW__| 9, 21 | Billings, Mont. 
West-Central *_____- 33.8 | WNW_ 2,480} 11 W....-. 4,140 | 14} Reno, 71.0 | WNW-_-| 10,200 | 21 | Denver, Colo. 
Southwest 20.6 | N....... 830 urbank, Calif _.... 43.1 | WNW-_.| 2,910} 4) El Paso, 80.0 | SSW__._| 9,780 | 29 | Winslow, Ariz. 


! Maine, Vermont, New Hampshire, Massachusetts, Rhode Island, Connecticut, 2 6 Mississippi, Arkansas, Louisiana, Oklahoma, Texas (except El Paso), and western 


New York, New Jersey, Pennsylvania, ‘and northern Ohio. ennessee. 
2 Delaware, Maryland, Virginia, West Virginia, southern Ohio, Kentucky, eastern 7 Montana, Idaho, Washington, and Oregon. 


Tennessee, and North Carolina. § Wyoming, Colorado, Utah, northern Nevada, and northern California. 
3 South Carolina, Georgia, Florida, and Alabama. * Southern California, southern Nevada, Arizona, New Mexico, and extreme west 
4 Michigan, Wisconsin, Minnesota, North jh and South Dakota. Texas. 
5 Indiana, Illinois, lowa, Nebraska, Kansas, and Missouri. 


TaBLe 4.— Mean altitudes and temperatures of significant points identifiable as tropopauses during February 1940, classified according to the 
potential temperatures (10° intervals between 290° and 409° A.) with which they are identified (based on radiosonde pappreaiions) 


ee Atlanta, Ga. Billings, Mont. | Bismarck, N. Dak, Boise, Idaho Buffalo, N.Y. | Charleston, 8. C. 
| 
Mean} Mean Mean| Mean Mean! Mean Mean; Mean | Mean! Mean Mean| Mean Mean Mean 
. Num-} alti- | tem- |Num-} alti- | tem- |Num-| alti- | tem- |Num-| alti- | tem- |Num-) alti- | tem- |Num-| alti- | tem- |Num-| alti- | tem- 
ber of} tude - |ber of} tude | pera- jber of} tude | pera- (ber of} tude | pera- (ber of, tude | pera- ber of} tude | pera- ns of| tude | pera- 
cases | (km.)| ture | cases|(km.)| ture | cases|(km.)| ture | cases|(km.)| ture | cases| (km. ture | cases | (km, ture | (km.)| ture 
°C. m.s.1l.j °C. m.s.i.j °C. m.s.}.) °C. m.s.}.) °C. m.s.1.) °C, m.8.1.| °C, 
4 7.4 | —49.8 4 7.6 | —51.8 5 7.5 | —51.0 1 7.6 | —65.0 | 
8.0 | —48.5 1 6.9 | —38.0 16 8.3 | —52.0 12 8.0 | —49.9 ll 8.5 | —53.3 
I Gnauthndenotans 12 9.6 | —55.4 7 8.8 | —48.4 29 9.5 | —55.6 28 9.8 | —59.5 16 9.6 | —56.5 3 9.6 | —57.7 ll 8.8 | —47.2 
15 10.5 | —57.1 24) 10.2) —54.3 10.7 | —61.0 13; 10.8 | —62.7 17 10.6 | —59.0 14 10.7 | —61.6 13; 10.2 —53.7 
eer 14 11.5 | —59.2 16 11.6 | —60.3 3 11.8 | —64.3 2 11.0 | —57.0 8 11.7 | —62.6 4 11.1 | —87.8 12 11.5 | 58.5 
3 12.5 | —62.7 5 12.2 | —61.0 1 1 11.8 | —58.0 1 12.0 | —62.0 6 12.3 | —60.5 
2 13.2 | —64.0 2 1 11.7 | —55.0 2 13.0 | —60.5 
360-300... ........... 1 13.8 | —61.0 2 2 13.6 | —62. 5 
1 15.4 | —70.0 3 2 13.0 | —53.5 1 13.9 | —62.0 
6 15.2 | —66.3 3 « 1 13.7 | —57.0 4 15.2 | —65. 2 
Bib sadghbcouwa 3 16.3 | —67.3 4 16.0 | —64.2 1 14.9 | —56I0 |_-_---}--.-.2-].+..-.1- 1 15.1 | —56.0 1 15.2 | —56.0 1 16.3 | —66.0 
Weighted means. 11.6 | —59.0 11.6 | —57. 4 9.5 | —55.6 9.6 | —57.6 9.9 | —57.0 10.1 | —57.4 13.4 | —57.0 
| 
Mean potential tem- 
erature °A. 
weighted) ___..._- 337.2 340.6 315.1 314.6 318.6 322.6 340.9 
Denver, Colo. E! Paso, Tex. Ely, Nev. Fairbanks, Alaska Joliet, Til. Juneau, Alaska Lakehurst, N. J. 
Potential tem- Mean | Mean Mean| Mean Mean} Mean Mean Mean! Mean Mean} Mean Mean | Mean 
peratures, °A. Num-| alti- | tem- |Num-) alti- | tem- |Num-j alti- | tem- |Num-} alti- | tem- |Num-) alti- | tem- Num-| alti- | tem- Num-) alti- | tem- 
ber of; tude | pera- | berof! tude | pera- ber of| tude pera- | berof} tude | pera- | berof! tude | pera- | berof} tude | pera- | berof| tude | pera- 
eases | (km.)| ture | cases|(km.)| ture | cases|(km.)| ture | cases|(km.)| ture jcases/(km.)/ ture | cases|(km.)| ture | cases (km,.)| ture 
m,s.] °C m.s.1 °C m.s.1 m.s.1 °C m.s.] m.si,| °C, bas 
ll —49.6 3 7.9 | —46.3 8 7.6 | —45.1 30 8.4 | —54.5 5 —580.2 21 8.4) —53.4 5 8? —50.4 
| ese 10 9.3 | —52.3 10 8.6 | —44.1 18 9.6 | —55.9 ll 9.5 | —58.0 15 9.4 | —53.9 14 9.5 | —57.0 ll 9.f —55.6 
19 | 10.5 | —57.9 16 | 10.6) —56.9 11.0] —60.9 5| 10.6] —61.4 14 10.3 | —59.2 7 10.1 | —58.1 12; 10.5) 
5 11.9 | —63.2 10 11.4) —58.1 10 4 11.0) —58.2 2 10.6 | —! 3 11.1 | —50.0 
2) 12.0] —58.5 12} 12.4} —61.3 2] 122) —64.0 1 11.1 | 
Weighted means. 10.0 | —55.3 12.1 | ~58.4 10.4 | —55.9 8.6) —54.6 9.7 —34.7 8.8 | —54.6 10.2 —57.1 
Mean potential tem- 
erature °A. 
weighted) -_._.._. 320. 2 346.0 325.7 307.1 321.2 309. 2 324.1 
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Tasie 4.— Mean altitudes and temperatures of significant points ident 
potential temperatures (10° intervals between 290° and 409° A) 


identifiabl 
with which they are identified (bas 


Fesruary 1940 


as tropopauses — February 1940, classified according to the 


on radiosonde observations)—Continued 


Miami, Fla, | Minneapolis, Minn. | Nashville, Tenn. | Oakland, Calif, | Oklahoma City, Omaha, Neb. Pensacola, Fla. 
P Mean | Mean Mean | Mean Mean | Mean Mean | Mean Mean} Mean Mean| Mean Mean | Mean 
Num-} alti- tem- |Num-| alti- | tem- |Num-| alti- tem- |Num-) alti tem- |Num-) alti tem- |Num-) alti- tem- |Num-! alti- | tem- 
ber of} tude ber of} tude | pera- | berof} tude | pera- | berof| tude | pera- | berof| tude | pera- | berof; tude | pera- | berof| tude | pera- 
cases | (km.)| ture | cases|(km.)/| ture | cases | (km ture | cases ture | cases|(km.);| ture | cases ture cases| (km.)/| ture 
m.s.1.j °C m.s.1.j °C m.s °c m.s °c m.s.1.) °C m.s.}.| °C. m.s.}.; °C 
OS: 6 8.6 | —54.3 1 7.7 | —42.0 2 7.7 | —44.0 8.0 | —45.7 3 8.0 | —40.3 
ee 1 7.0 | —30.0 19 9.6 | —57.5 15 8.9 | —48.0 17 9.1) —50.1 21 9.0 | —49.4 26 9.6 | —55.7 5 8.0} —41.2 
EE Pe S508 4 10.2 | —51.2 ll 10.4 | —58&.9 19 10.6 | —56.4 24 10.6 | —57.0 17 10.5 | —57.4 19 10.8 | —60.8 5 9.7 | —46.0 
300-800... ...........- 15 ilL.2 | —53.0 3 10.9 | —57.3 19 11.6 | —60.8 “4 12.0 | —64.9 4 11.3 | —58.1 4 11.4 | —62.0 8 11.2 | —54.4 
Bee 1 11.6 | —57.0 6] 12.1 | —59.7 4; 12.0] —58.8 1} 12.9) —68.0 6] 123) —59.8 
350-350. 1 12.2 | —56.0 2; 128] —61.0 1 1 13.0 | —61.0 
7 2 13.8 | —57.5 3 14.2 | —61.7 1 14.1 | —60.0 2 14.9 | —64.5 
10 16.4 | —74.9 1 14.2 | —56.0 1 2 15.1 | —63.0 1 4.61 
5| 144.8) —74.8 2) 14.2] —53.5 1 15.7 | —63.0 1 16.5 | —70.0 
400-409. 10 A 2 15.6 | —60.0 2 16.2 | —64.5 2 15.8 | —60.5 1 1 —57.0 1 16.9 | —68.0 
Weighted means. 14.0 | —64.9 9.9 | —56.6 10.6 | —54.6 11.2 | —57.5 10.7 | —55.0 10.4 | —57.9 11.5 | —54.5 
Mean potential tem- 
erature °A. 
weighted) 365. 6 320. 4 330. 5 334.9 330. 5 $23.1 341.3 
Phoenix, Ariz. | San Antonio, Tex. | San Diego, Calif, | Sault Ste. Marie, | spokane, Wash St. Louis, Mo. _ | Washington, D. C 
Potential 
tempornares, A. | Moan Meat | Moan houm.| Moan Meat | Moan gum, Mose Moan houm.| Mea Meat | Moan 
tude | per- tude | per- tude | per- tude | per- of tude per- of tude of tude | per- 
cases | (K™.) cases -)| ature | cases | cases )| ature | cases | cases | *™-) cases | 
m.s.1.} °C m.s.1.} °C, m.s.1.j) °C m.s.1.j) °C. m.s.1.j °C m.s.l.) °C 
300-309... ........... 3 14 8.1 | —52.4 19 8.4 | —52.3 3 8.1} —51.0 5 8.3 | —50.4 
SE ee 8 9.2} —49.5 4 8.4 | —43.2 4 8.4 | —38.2 31 9.5 | —57.7 17 9.6 | —57.4 ll 9.6 | —55.7 7 9.0 | —50.6 
20 | 10.4 | —55.1 18 | 10.0 | —49.3 13 | 10.5 | —55.5 12; 10.6 | —6i.4 10 | 10.6 | —59.6 26} 10.5 | —57.6 10.5} —58.6 
11.9 | —61.5 19; 11.0] —52.9 2; 11.6] —64.0 6} 11.6] —62.2 3 11.6 | —60.7 
il 1 16.9 | —70.0 1 14.8 | —55.0 4 15.6 | —62.0 1 15.3 | —60.0 
Weighted .. 10.9 | —56.2 12.2 | —56.7 11.3 | —55.5 9.2 | —55.9 9.4 | —56.0 11.2 | —58.3 10.0 | —55.4 
Mean potential 
temperature °A. 
(weighted) .__....- 330.6 347.4 336. 6 312.9 314.4 336.0. 322.8 
rs {River and Flood Division, MERRILL BERNARD in charge} 


By Bennett SWENSON 


The precipitation durmg February was ypurd above 
the average over most of the country and decidedly so 
from the Rocky Mountains westward, except in parts 
of the far Southwest. It was also well above the normal 
in much of the Gulf States and over the Ohio Valley 
northeastward to the interior of New England. The 
precipitation from western Pennsylvania northeastward 
was largely in the form of snow. Temperatures averaged 
below normal in the South Atlantic area and in all sections 
south of the Ohio River although departures were not 
marked. In all other sections of the country the tempera- 
tures were higher than normal. 

Atlantic slope drainage.—Considerable precipitation, 
mainly in the form of snow, added to the existent snow 
cover during the month over much of the area from 
western Pennsylvania northeastward into the interior of 
New England. There were two outstanding storms, 
February 14 and 19 which deposited most of the snow 
over the above-mentioned area. 

Over the Susquehanna Basin mild weather during much 
of the month resulted in a considerable reduction of the 
ice thickness in the streams and of the snow depth partic- 
ularly in the lower portions. Surveys made near the 


end of February indicate that the snow depth averaged 
16.6 inches over the upper basin above Towanda, Pa., 
and 9.4 inches in the basin at and below Towanda. The 
maximum depth was 36 inches at Worcester, N. Y., and 
the minimum was no snow at several points in the lower 
basin. No flooding or any appreciable rises occurred, 
but the snow cover continued as a serious flood threat. 

Rises, accompanied by minor flooding at a few places, 
occurred in the streams of the Atlantic drainage from the 
James River southward. These resulted from moderately 
heavy rains on the 13th and again on the 19th. No 
damage was reported. 

Gulf of Mezxico drainage.—Heavy rains on the 5th, 
13th, and 17th of the month over much of this area caused 
rises in most of the streams with some flooding. 

The Apalachicola River crested at 20.9 feet at Blounts- 
town, Fla. (flood stage 15 feet), on February 22. A rapid 
rise to yg above flood stage occurred at Newton, 
Ala., on the upper Choctawhatchee River and a slower 
rise to slightly above flood stage at Caryville, Fla., on 
the lower reaches during the period February 19 to 22. 
At Centerville, Ala. (flood stage 23 feet), on the Cahaba 
River two crests occurred, 27 feet on the 6th and 25.3 
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feet on the 19th. Heavy rains on February 5 and 6 over 
the Black Warrior watershed and that of the Tombigbee 
south of Columbus, Miss., caused some flooding in the 
former stream from Tuscaloosa, Ala., southward and, in 
the latter from Demopolis, Ala., southward. Slight flood- 
ing also occurred in the Pearl and Pascagoula Rivers. 
The losses from these floods as shown in the table below 
were only slight or moderate. 

Mississippi River system.—The stages during the month 
were, as a rule, unusually low except in portions of the 
Ohio watershed where some flooding took place. At 
Omaha, Nebr, the Missouri River reached its lowest 
February stage of record, 2.1 feet on the 29th. The river 
stage at St. Louis, Mo., was continuously below zero on 
the gage from September 19, 1939, to March 3, 1940, 
inclusive, which is the longest period of continuous sub- 
zero gage readings of record (1861 to date). The pre- 
vious longest period was from September 7, 1937, to 
January 25, 1938, inclusive. In the lower Mississippi, 
subzero stages persisted at Vicksburg, Miss., from Sep- 
tember 8, 1939, to February 19, 1940, which has never 
been equalled previously for duration. The low stages 
at Greenville, Miss., —5.9 feet, February 1, and at Vicks- 
burg, Miss., —6.95 feet, February 3, are the lowest stages 
of record at those points. Following are a number of 
low stages during the past fall and winter resulting from 
drought conditions in the Mississippi watersheds: 


MISSOURI RIVER 
ARKANSAS RIVER 
Little Rock, —4,2, Aug. 22, 1934. 
RED RIVER 
Shreveport, ch 1,7, Sept. 13, 1936. 
MISSISSIPPI RIVER 
—3.4, Dec. 31, Jan. 2. —4.3, Jan. 3, 1934. 
Memphis, Tenn----......-....-- —0.6, Oct. 25, 28............. —2.7, Nov. 9, 1895. 
Greenville, —5.9, Feb. —4.2, Aug. 27, 1936. 
Vicksburg, Miss... ............- —6.5, Nov. 13, 1895. 
1 Ice reading. 2 And later dates. 


Streams were ene frozen in northern sections, and 
floating ice was observed during the month in the Missis- 
sippi River as far south as White Castle, La., and in the 
Atchafalaya River, from the Mississippi, at Simmesport, 
La. Medium to heavy ice which reached Helena, Ark., 
on January 23, formed a gorge at that point on the 30th. 
The gorge moved out on February 4 and on the 6th the 
river was practically clear of ice and open to navigation. 

Flood stage was exceeded at Parkers Landing, Pa., on 
the Allegheny River, where the water was backed up b 
an ice jam a short distance below that gage. The fol- 
lowing report was submitted by the official in charge, 
Pittsburgh, Pa.: 

Asmall ice jam formed in the Allegheny River at West Monterey, 
Pa., about 5 miles downstream from Parkers Landing on January 
11, when ice from the upper river came down. This gorged ice 
held the river stage at Parkers Landing at a 10- to 14-foot stage 
during the remainder of January and the early part of February. 
Light to moderate rainfall and mild weather of February 10 and 
11 brought some of the ice from the upper river out again, and 
piled it on top of the gorged ice below Parkers Landing, which by 
this time was frozen solid to a considerable depth. The additional 
ice closed the passages through the gorge, and quickly raised the 
water to a 24.4-foot stage at Parkers ondien. 


At 5 p. m. of February 12, the stage was 14 feet, and by 8:30 p. m. 
The water and heavy cakes of ice covered 


the stage was 24.4 feet. 
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the highway from the Highway Bridge at the upper end of the town 
to the lower end of the town a distance of about one-half mile. At 
the Parker end of the bridge, the ice was forced over the top of the 

rd rail, and completely closed the entrance to the bridge with 
ice as high as the rail. ater covered the first floors of most of the 
buildings in the town along the highway, and of the glass factory 
near the bridge. By midnight of the 12th the water had receded 
to 22.3 feet, leaving the entrance to the bridge and the highway 
covered with ice. rom the 12th to the 16th the water level fluc- 
tuated each day around the 22-foot stage, dropping below 20 feet 
about 4:30 a. m. of the 16th. 

Considering the high stage reached, the damage caused by the 
high water was small, due to the fact that it occurred in only a short 
stretch of the river, that practically everything that could be moved 
was raised up out of reach of the water. Telephone and telegraph 
lines were out of service for several hours during the night of Feb- 
ruary 12. The greatest item of expense was the cleaning up after 
the water receded, and removing the heavy ice from the highway 
- A town of Parkers Landing. The estimated total damage 


At the end of the month there was considerable snow 
in the mountains and the northern portions of the Alle- 
gheny Basin, ranging in depth from 12 to 30 inches, while 
in the lowlands of the same basin the depths ranged from 
3 to7 inches. Over the lower 50 miles of the Monongahela 
the greater portion of the ground was covered with snow 
from an inch to several feet in depth. This snow was of high 
water content equivalent to 3 or 4 inches of water. On 
the upper Youghiogheny, in higher elevations, there was 
considerable snow, but in the Tygart and West Fork 
Basins in West Virginia the snow was mr emer 

Ice continued in the Ohio River until about the 13th 
when navigation, which had been suspended since January 
18, was resumed. A moderate rise occurred in the lower 
reaches on February 11 but did not reach flood stage. 

Paci ge drainage.—Kings River reached flood 
+n 4 or a short time on February 26 and moderately 
high stages continued in all streams of the southern San 
Joaquin Basin during the remainder of the month. No 
damage occurred although excess waters emptying into 
Tulare Basin threatened levees of some reclaimed areas. 
At mountain stations in this area the February precipita- 
tion was slightly more than twice the February normal and 
at most points the seasonal total to the end of February 
was above normal for the entire season. 

In the Sacramento River Basin proper frequent heavy 
rains during the month kept the streams at high levels, 
developing into a flood of great proportions at the close 
of the month. A report will be made on this flood at a 
later date. 


TABLE OF ESTIMATED FLOOD LOSSES 


Live- ais 
Tan- Pro- stock ‘ 
Ma- and other| pen- 
Drainage and river gible tured | 5P€ | movable} sion Total 
prop- crops tive farm | of bus- 
erty crops | prop- | iness 
erty 
Atlanticslope drainage: Savannah 
East Gulf of Mexico drainage: 
$350 | 1,800 2, 150 
Choctawhatchee River... ....|$12,000 | $3,500 |....__. 1,000 | 2,000/ 18,500 
Tombigbee River.............|. 2,200 |.......- $750 3, 400 
Pearl and Pascagoula Rivers. fll a, CA. 3, 000 3, 250 
Ohio River Basin: Allegheny 
Pacific slope drainage: Eel River __|455, 000 500 | 20,000 1,000 | 10,000 | 486, 500 


One of the three greatest floods of record occurred in 
the Eel River Delta from February 27 to 29 as the result 
of heavy rains during the night of the 26th. At Dos Rios, 
Calif., the river rose 30 feet in 24 hours to a stage of 38.9 
feet at 8 a. m. on the 27th and to 45.4 feet in the next 24 
hours. A crest stage of 24.4 feet was reached at Fern- 
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bridge, Calif., on February 28, within a few inches of 
that established in the fiood of December 1937. Con- 
siderable damage resulted. 

Flooding of bottom lands occurred in some of the 
tributaries of the Williamette River in Oregon from 
February 6 to 29 but no material damage resulted. 


FLOOD-STAGE REPORT FOR THE MONTH OF 
FEBRUARY 1940 


Above flood 
Flood ates Cas 
River and station stage 
From— | To— | Stage | Date 
ATLANTIC SLOPE DRAINAGE 

= 12 14 13 

10 { 18 23! 144 19 

12 ll ll | 13.0 12 
Roanoke: 

euse: 
Cape Fear: Lock 2, Elizabethtown,N.C..| i{ 200 
6 18 20 6.8 19 
antes: 

12 21 25 | 13.4 22-23 

12 23 26} 12.5 25 
Ogeechee: Dover, 7 20 23 7.1 21-23 
Savannah: 

21 19 21 | 23.2 20 

= ll 17 15.9 2B 
Ocmulgee: Abbeville, Ga 11 21 2; 11.8 26 
Oconee: Milledgeville, Ga____- * 20 19 20 | 20.8 20 
Altamaha: Charlotte, Ga_-................--- 12 18} (‘) 15.1 29 

EAST GULF OF MEXICO DRAINAGE 

Flint: Albany, 20 2] 2} 21 21 
Apalachicola: Blountstown, Fla__-_--_..._..-- 15 17 | Mar.3| 20.9 22 
Choctawhatchee: 

Black Warrior: 

6 8 55.5 6 
Lock No. 10, Tuscaloosa, Ala............-- 46 10 11} 48.0 10 
19 20) 48.2 19 

Tombigbee: 

Lock No. 4, Demopolis, Ala__............. 39 7 50.9 14 

Lock No. 3, Whitfield, Ala_............__- 33 6 (1) 52.9 14-15 

Lock No. 2, Pennington, Ala__..-__....__- 46 8 3 54.0 18-19 

NO. 1, 31 9; 36.7 19-21 
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FLOOD-STAGE REPORT FOR THE MONTH OF 
FEBRUARY 1940—Continued 


Above flood Crest 
Flood stages—dates 
River and station stage 
From— | To— | Stage | Date 
EAST GULF OF MEXICO DRAINAGE—continued 
Feet Feet 
Chickasawhay: Shubuta, 26 10 11 | 26.6 ll 
22 12 16| 22.4 14,15 
earl: 
Pearl River, La.....-.-.-.-------.-------- 12 10} @ | 15.0 13 
MISSISSIPPI SYSTEM 
Ohio Basin 
Allegheny: Parkers Landing, Pa__..........-- 20 13 15| 244 12 
Lower Mississippi Basin 
10 12 13.4 11 
Coldwater: Coldwater, Miss_..............-.- 13 { 18 a1} 135 20 
PACIFIC SLOPE DRAINAGE 
San Joaquin Basin 
Kings: P 10 26 26) 10.5 26 
Mokelumne: sons Ferry, 12 
Sacramento Basin 
| Creek: St. John, 12 13.9 
North Fork: Colgate, Calif_.................-- 4 27 28) 148 27-28 
Feather: 
N om 25 26.3 29 
ento: 
25 27 29) 36.3 23 
Hamilton City, Calif_..................-.- 22 28 29) 22.6 29 
30 23; 33.5 29 
Humboldt Bay Basin 
Columbia Basin 
6 10 13.0 8 
Long Tom: Monroe, Oreg-..........-.-------- 12 19 19} 12.0 19 
13.1 29 
6 7) 11.5 7 
Santiam: Jefferson, Oreg.............-.---.-.-- 10 26 2%; 10.0 26 
29 29 10.4 29 
South Yamhill: Willamina, Oreg__..._.-.._.-- 8 5 7| 10.7 6 


! Continued at end of month. 


WEATHER ON THE ATLANTIC AND PACIFIC OCEANS 


[The Marine Division, I. R. TANNEHILL in charge] 
NORTH ATLANTIC OCEAN, FEBRUARY 1940 
By J. H. GALLENNE 


Atmospheric pressure—Mean monthly pressures for 
February 1940 show negative departures from normal 
over practically all ocean areas from which reports were 
received, with the exception of Reykjavik, Iceland, where 
a positive departure of 9.9 millibars (0.29 inch) was noted. 
Average pressure values were highest over and adjacent to 
the Gulf of Mexico, diminishing off to the north-northeast, 
where the lowest value, 996.5 millibars (29.42 inches), was 
observed at Julianehaab, Greenland. 

The pressure extremes noted from vessel reports were 
1,033.2 millibars (30.51 inches) and 958 millibars (28.29 
inches). The highest was observed on the American 
steamship Excambion, during the forenoon of the 17th, 
near latitude 36° N. and longitude 12° W., while the 
lowest, 958 millibars (28.29 inches), was reported from the 
steamship Tulsa, on the evening of February 1, in con- 
nection with an area of low pressure near 42° N. and 41° W. 


TABLE 1,—Aver 


, departures, and extremes of atmospheric pressure 


(sea level) at selected stations for the North Atlantic Ocean and its 


shores, February 1940 


Average | Depar- 
Station pressure ture Highest | Date} Lowest | Date 
Millibars | Millibars | Millibars Millibars 
Julianehaab, Greenland _____- 996. —3.5 1,020 16 955 6 
Reykjavik, Iceland 1,010.3 +9.9 1, 032 | 12,13 988 6 
Lisbon, Portugal --.-.....-.---- 1,017.6 -1.7 1,030 18 1,008 4 
1, 009. 3 —11.7 1,027 27 991 7 
Belle Isle, Newfoundland 3----- 999.9 —6.2 1, 022 24 970 12 
Halifax, Nova Scotia. 1, 007.6 —5.3 1,025 19 969 ll 
Nantucket 1,011.5 —5.8 1,029 18 970 4 
Hatteras______..- .9 —4.7 1, 031 23 988 14 
Turks Island 3 —2.3 1, 020 23 1,011 20 
1, 028 23 1, 17 
1,016.9 —2.1 1, 033 22 17 
1 For 21 days. 2 For 20 days. 3 For 24 days. 


Note.—All data based on a. m. observations only, with departures com 


and New Orleans which are 24-hour 


from best 


piled 
available normals related to time of observation, except Hatteras, Key West, Nantucket, 
corrected means. 


| 
i | | 
| 
| 


Fesruary 1940 


clones and gales—February 1940 was a stormy 
Be - on the North Atlantic Ocean. Gales and heavy 
weather were reported over some portion of the ocean on 
every day during the month, with winds of storm and 
hurricane force on 8 days. 

The most severe conditions to affect our coastal sea 
area were those of February 3 and February 14-15. 
Charts XIV, XV, and XVI show the situations on the 
aforementioned dates. 

During the evening of February 2, cylconic conditions 
developed to the east of Cape Hatteras, and on the morn- 
ing of the 3d the center was near latitude 37° N. and longi- 
tude 62° W. The observer on the American steamship 
Exmouth passing near the center of the Low on February 3, 
reported in the daily journal that winds of whole gale to 
hurricane force | high rough seas were experienced 
throughout the day. A press report from the Baltimore 
Evening Sun, stated that the steamship Nishmaha, on 
February 3, when about 600 miles east of Bermuda, en- 
countered southwest wind of 60 miles an hour and that 
during the storm which lasted 3 days, 5 plates in the No. 1 
hold cracked, causing the ship to leak so badly she was 
forced to heave to and turn on her sea pumps. A call for 
aid was sent out and the American Export Lines freighter 
Extavia stood by for 4 ime 2 Finally the Nishmaha 
reached the port of Bermuda, where necessary repairs 
were made. 

Several other vessels-near this storm area reported 
winds of force 9-11 (Beaufort scale), with rough to high 
seas. The storm moved in a north-northeasterly direction 
for the next 48 hours, and from available reports, it ap- 

ears to have merged with another depression in the vicin- 
ity of Greenland on the morning of February 5. Reports 
indicate that from February 6 to 12, practically all cyclonic 
activity lay over the north-central and north-western por- 
tions of the Atlantic, and that many vessels encountered 
winds of force 8 to 11 during that period. 

The Danish steamship Tennessee, near latitude 53° N. 
and longitude 34° W. met westerly winds of hurricane 
force on the morning of February 10. On the morning of 
February 11 the entire seabo from Maine to Florida 
experienced unsettled weather with high winds in the 
lower portion of the coastal area, and high winds to gales 
in the upper portion. The Amegican steamship Frtavia, 
at latitude 34.4° N. and longitude 63.7° W., reported a 
barometer reading of 1,004 millibars (29.65 inches); west 
wind of force 11; precipitous seas, heavy swell and violent 
rain squalls. This disturbance moved rapidly toward the 


MONTHLY WEATHER REVIEW 


53 


north-northeast and was centered near Belle Isle, New- 
foundland, on the morning of February 12. 

A scarcity of ship reports from the northern and north- 
eastern portions of the Atlantic makes it extremely difficult 
to chart the movement of cyclones and anticyclones in 
those regions. 

On the evening of February 12 a shallow cyclonic 
system appeared over the eastern portion of Texas. It 
moved rather slowly northeastward for the next 36 hours, 
and at 7:30 a. m. (E. S. T.) of the 14th, the center of the 
depression lay between Norfolk, Va., and Washington, 
D.C. This disturbance increased in intensity and sco 
as it continued its progressive movement toward the 
northeast. At 7:30 3 m. (E. S. T.) of February 15, the 
steamship President Harrison, then a short distance to the 
west of the center of the Low, reported a barometer 
reading of 975 millibars (28.79 inches). From reports at 
hand, indications are that during the next 2 or 3 days, 
this disturbance caused gales over a wide ocean area in 
higher latitudes. In connection with this cyclone, reports 
of hurricane-force winds were received from the steamship 
Labette, and the United States Coast Guard cutter Chelan 
during the evening of February 14 and morning of Feb- 
ruary 15. During the remainder of the month, less 
vigorous cyclones were reported from ships at sea over 
scattered portions of the North Atlantic. 

It is impossible, due to lack of space, to include all gale 
reports received from vessels in the North Atlantic during 
February. The Ocean Gales and Storms table, found 
elsewhere in this Review, includes all occurrences of 
winds in excess of force 9. 

Fog.—There was less fog reported during Febru 
over the Gulf of Mexico and near the southeastern United 
States coast, than in the preceding month. 

Fog continued plentiful from Cape Hatteras to the 
fortieth parallel, but the New England coast and the 
Maritime Provinces had less fog than usual for the month 
of February. 

Contrary to what might be expected at this season of 
the year, remarkably little fog was reported near the 
Grand Banks during the month. 

Fog is seldom noted over Caribbean waters; however, 
two instances were reported this month. Fog was 
observed on February 7 off False Cape, northeastern 
Honduras, near latitude 15.5° N. and longitude 83° W. 
On the following day a vessel reported fog off the coast of 
Nicaragua, at approximately 100 miles to the southward 
of the position aforementioned. 


1940, 


‘ 
' 
‘ 
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OCEAN GALES AND STORMS, FEBRUARY 1940 


Vv Position at time of Diree- | Direction | Direc- 
oyage lowest barometer | Gale | Time of | Gale Lowest tion of | and force | tion of | Direction | Shifts of wind 
Vv began | lowest | ended barom- wind of wind wind | and high- near time of 
esse] Febru-| barom- | Febru- oter when | attimeof| when est force lowest barom- 
From— To— Latitude | Longitude) | er | ary comme eter 
NORTH ATLANTIC 
OCEAN Milli- 
or bars 
Exmoor, Am. 8. Lisbon. York_....| 3535 N. | 4200 W. 1 2] 988.5 
Explorer, Am. 8. 8_______| 3400 N. | 3600 W. 1 2] 996.3 
West Kebar, Am. 8. 8__.| 3430 N. | 6418 W. 2 4] 985.1 
Exmouth, Am. 8. 8_....| 3600 N. | 62 54 W. 3 4] 983.7 
Black Tern, Am. 8. 8__- 35 12N. | 6648 W. 3 4} 985.4 
Explorer, Am. 8. 3406N. | 45 36 W. 3 5 | 992.6 
Exmoor, Am. 8. 35 25 N. | 4638 W. 3 5 | 980.5 
Breedyk, Du. 8. 8______- Antwerp______- 14839 N. |'25 11 W. 5 5 | 973.7 
Tennessee, Dan. 8. 8.____| Copenhagen 157 57 N. |' 18 48 W. 5 6] 979.4 
Breedyk, Du. 8, 4548 N. | 3842 W. 8 ll | 977.6 
Soesterberg, Du. 8. S.._.| New Orleans...| Rotterdam.__-_- 38 34. N. | 5750 W. 998.0 
Tennessee, Dan. 8. S___.| Copenhagen_.___| New York. 53 10 N. | 3500 W. 9 10 | 958.7 
Boschdyk, Du. 8. 8_....| Antwerp.____-- 148 27 N. 2814 W. 10 | 976.5 
Soesterberg, Du. 8. S_._.| New Orleans...| Rotterdam 4000 N. | 4630 W. |- 10 10 | 998.0 
Boschdyk, Du. 8. 8_....| ew York... 147 50 N. |'31 59 W. 10 10} 979.1 
West Irmo, Am me ar__ 33 19 N. | 7104 W. ll 11 |1, 004.7 
Exeter, Am. 8. 8. 3742 N. | 5230 W. 12} 994.2 
Cities Service | Kool- 40 18 N. | 69 24 W. ll 11; 9810 
motor, Am. 8 
Extavia, Am 34 24 | 6342 W. 11 }1, 004.4 
Washington, Am. 8. 8_. 4000 N. | 5812 W. ll 13 | 986.5 
he Harrison, Am. 4312N. | 4418 W. 12 13 | 993.9 
Santa Barbara, Am. 4010 N. | 7350 W 14 971.6 | ENE__| NE, 10._..| NE____| NE, 10.._.| ENE-NE. 
Cities Kool- 33 18 N. | 7400 W 14 15 | 992.9} SSW___| WSW, 10..| NW___.| W, 11__-_- SSW-w. 
motor, Am 
Gulfking, Am. 8. Por land, |____- 3442 N. | 7512 W. “4 15 | 988.8 | WSW_.| WSW,8_..| NW WNW, 11_| SW-W. 
aine. 
T.C. McCobb, Am. 8.8.| Baytown, Tex_.| New York____- 3546 N. | 7408 W. 14 
Carrabulle, Am. 8. S_.__| Cienfuegos. ____ Wilmington, 34.00 N. | 7430 W. 14 W-WNW. 
Chelan, U. 8. C. G____.- On patrol out |. 4207 N. | 6947 W. 14 ENE-NE. 
from Boston 
Labette, Am. 8, Boston Baltimore _..__| 39 54 N. | 7100 W. 14 NNE-N. 
F. W. Abrams, Am. 8. 8_| Texas City..._.| 38 00 N. | 7200 W. 14 W-NW. 
E. M. Clark, Texas City_- 38 36. N. | 6912 W. 14 WSW-WNW. 
San Bruno, Pan. 8 -| 4005 N. | 7005 W. 14 E-NE-NW. 
Excello, Am. 8.8__ Gibraltar New York. - 3448 N. | 6200 W. 14 W-WSW-NW. 
Executive, Am. 8. Lisbor. 36 54 N. 25 W. 16 
New York, Am. | 13809 N. |'73 14 W. 18 
oO. Bernuth, Am. 8_| Savannah_.____ 3606 N. | 75 24 W. 18 
West Portal, Am. 8. Cristobal._____- New York... 13517N. |!75 12 W. 18 W-s. 
Gulfpoint, Am. 8. Port Arthur___- 3700 N. | 7250 W. |------- 
Bibb, U. 8. C. G____---- On station No. 35 836 N. | 53 18 W. 26 28 [1,000.0 | SE_____ 8, 7.......| NW__..| SSE, 10...| SSE-SW. 
1 out from 
Norfolk. 
Exilona, Am. 8. Gibraltar___....| New 3642 N. | 68 30 W. 28 28 |1,002.0 | SW____| NW, NW__._| SSW, 11___.| SSW-NW. 
NORTH PACIFIC 
OCEAN 
Haida, U. 8. C. Juneau... Amchitka Isd__|! 52 05 N. |!178 45 W. 1 1] 998.3 
Makiki, Am. 8. Honolulu __.._.| 35 07 N. | 14209 W. 2 2] 996.6 
Bahrein, Pan. 8. S______ Los Angeles____| Vladivostok..__| 36 44 N. | 169 59 W. 3 4 | 2990.5 W-WNW. 
Makiki, Am. 8, S______. Seattle... Honolulu 81 39 N.| 147 05 W. 3 4 |1,003, 1 S-SW. 
Collingsworth, Am. 8. 8_ 41 29N.| 140 30 E. 3 5 | 2999.0 None. 
Bahrein, Pan. 8. S.____- Los Angeles____| Vladivostok__..|!37 49 N. |! 179 31 W. 4 8 | 2990.5 sSW-w. 
Manoeran, Du. M.S___.| Manila__._____. Los Angeles..__| 29 40 N.| 154 09 E. 3 6 | 968.9 WSW-WNW. 
Teiyo Maru, Jap. M. 8__| Los Angeles. __| _____- 31 24.N.| 179 30 W. 6 7} 999.0 
Kentucky, Am. 8. S_____| L on Ay iew, | Los Angeles___| 43 10 N. | 124 30 W. 5 6 |1,007.8 s-SW. 
ash. 
Dirigo, Am. 8. 8......-- Los Angeles___.| Seattle._._..___ 45 48 N.| 124 48 W. 6 | 4p, 6..._|....--. 1, 008. 5 
Collingsworth, Am.8.S_| Seattle. Shanghai_______ 35 30 N.| 130 40 7 8 {1,013.5 NNE-NW. 
Bahrein, Pan. 8. S___.__| Los Angeles____| Vladivostok____| 39 00 N. | 170 48 EF. 9 11 | 2987.8 
Dirigo, Am. Los Angeles ___| 44 00 N. | 124 26 W. 12 12 |1.005.8 
Nordbo, Dan. M. S____. San Francisco__|!38 40 N. |' 148 21 E. 14 . 993.6 
Bahrein Pan. Los Angeles _ _| Viadivostok..__| 40 30 N.| 151 48 E. 15 15 | 2982.1 SW-NW 
Taranger, Nor. M. S____| Kobe._........_| Portland, Oreg | 40 32 N.| 150 50 E. 14 15 | 980.7 SW-NW 
Minois, Am. 8, 44 28N.| 177 00 EF. 15 17 | 987.5 SW-WsSW 
Diego Maru, Jap. | Yokohama.___- San Franciseo__| 42 30 N. | 176 48 E. 16 17 | 998.0 
Nordbo, Dan. M.S__._.| Osaka........_- 38 00N.| 164 18 16 17 |1, 005. 4 
Illinois, Am. Portland, Oreg | 47 11 N. | 170 36 W. 17 18} 976.0 E-SSE-SW 
Makiki, Am. 8.8_____- San Francisco _| 30 12 N.| 140 00 W. 19 20 | 987.1 NE-SE. 
Pennsylvanian, Am.S.8_} Balboa Los Angeles __.| 15 42N.| 94 46 W. 18 18 |1/007.5 NW-NNW 
Malama, Am. 8. S_____- Kahului, T. H_| San Franciseo__| 27 36 N. | 146 30 W. 20 20 | 999. ——— 
Taranger, Nor. M.8_...| Portland, Oreg 42 53 N. |'179 22 W. 20 21 | 964.7 8-Var.-W 
Nordbo, Dan. M. San Francisco_- 02 N. |!175 07 E. 19 21 | 975.2 SE-SW 
Diego Maru, Jap. | 142 53 N. |! 160 28 W. 19 20 | 993.3 SE-SSE 
Dems Maru, Jap. | Nagasaki_______ Los Angeles... _| 38 30 N. | 174 36 W. 20 | WNW, 9..| NW_...| NW, 9__.. 
Shickshinny, Am.8.S___| San Francisco_.| 1315N.| 9518 W. 20 21 |1,011.5 | ENE__| NNE, 8__.| NNE__| NNE, 8... 
Kaizyo Maru, M.8_| Los Angeles.___| 42 42 N. | 167 30 E. 21 21 SE, 8......) SE, 8...... SE-SW 
Texmar, Am. .| Bradwood, Oreg} Balboa_________ 115 04.N. |! 95 51 W. 21 23 |1,012.5 | NE_- NE... N 
Vega, U.S. 14 18N.| 9600 W. 21 22 |1,008.8 | ENE ENE-NNE 
Olopana, Am. San Diego, Calif, 9 06N.| 84 48 W. 22 23 |1,007.5 | NNE__| NNE, 2._.| ENE__| NNE, 9___| None 
Taranger, Nor. M. 8. Portland, Oreg_| 44 12 N. | 152 00 W. 24 
Olopana, Am. 8. San Diego, Calif} 15 06N.| 94 36 W. 25 NNE, 9___| None. 
Tlinois, Am. 8. Portiand, Oreg_' 49 38 N. 140 40 W. 25 26' 984.1 ' ESE...' E, ESE, 8___.! E-ENE. 
' Position approximate. ? Barometer uncorrected. 
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OCEAN GALES AND STORMS, FEBRUARY 1940—Continued 
Voyage Position at time of Diree- | Direction | Direc- 
lowest barometer | Gale Lowest tion of Shifts wind 
essel began en barom- wind win w - near time of 
ary ary wes' w eter 
From— To— Latitude |Longitude began | rometer | ended 
NORTH PACIFIC 
Mauna Ala, Am. 8. 8__.| Honolulu. 127 49 N. 151 41 W. 26 | 4p, 25 27 |1,001.7 | W_____- 9. -W. 
Arizonan, Am. 8. 8____..| Los Angeles Balboa________- 15 30N.| 96 36 W. 25 26 |1,013.9 | NE__ 
Makaweli, Am. 8. 8..___| San Francisco__| 28 34.N.| 145 35 W. 26 | 4p, 27 |1,000.0 | WSW_.| WSW,7 wsw_. w, SW-WSW 
Adams, Am. 28 54.N.| 144 42 W. 26 | 4p, 27 (1,000.7 | SW.._.| SW, WNW._| W, sWw-w. 
Nordbo, Dan. M. San Francisco._| 36 36. N.| 14842W.| 27 | 4a, 27 27 | 989.8 | WNW.| WNW, 
Huguenot, Am, 8. Los Angeles... Seattle 3 2 N. 135 06 27 | 6a,27....| 27| 9929/8... We Bw, 1 
xa Maersk, Dan. M.8_| 26 | 12m, 27 238; 980.7; NW w 
Sirius, Alameda, Calif. Pearl “Harbor, 35 30N.| 12724 W.| 27 | 3p. 37 28 1,002.7 | 
Taranger, Nor. M. S....| Portland, Oreg_| 45 07 N.| 13406 W.| 27 | 12m, 27 27| 968.7 | ENE._| NE,3____. NE..__| NE, NE-WSW 
Illinois, Am. 8. 8_.......| 48 02 N. | 135 17 W. 27 | 6a, 28. 28 | 976.0 | NE, 8..... NNW. E,8 NEN. 
Kaimoku, Am. 8. Portland, Oreg_| 44 31 N. | 128 40 W. 28 | 12m, 28 28 | 984.4) SSE, SSE-S 
! Position approximate. 


NORTH PACIFIC OCEAN, FEBRUARY 1940 
By Witus E. Hurp 


Almospheric pressure.—A great low-pressure area lay 
over most of the northern part of the ocean, broken by 
only a few days of intruding anticyclonic conditions. The 
average center of the Aleutian tow lay near Dutch 
Harbor, where the month’s pressure, 994.3 millibars 
(29.36 inches), was 8.1 millibars (0.24 inch) below the 
February normal. Subnormal pressures occurred else- 
where throughout middle and northern latitudes. 

In lower latitudes of the Far East pressures were for 
the most part above normal, with the continental anti- 
cyclone extending eastward across the island groups 
between the Philippines and Japan. A shallow anticy- 
clone, much less than normal in extent, lay between 
California and the Hawaiian Islands. 


TABLE 1 es and extremes of atmospheric pressure 


at sea level, North Pacific Ocean, February 1940, at selected stations 
Depar- 
Average 
Stations ture from) Highest | Date | Lowest | Date 

pressure | 

Millibars | Millibars | Millibars Millibars 
Point Barrow. -_--......---- 1, 025. +5.3 1,050 22 999 29 
Dutch Harbor--...........- 994.3 —8.1 1,010 15 971 29 
1, 000. 2 —-3.9 1,018 15 977 29 
1,002. 2 1,033 21 976 12 
1,010.2 —3.0 1,037 20 98s 8 
Tatoosh 1,010. 2 —5.7 20 990 26 

n 1,017.6 —1.7 1,027 29 1,006 23 

1,013.5 0 1,017 1,010 14 
1,015, 2 —2.4 1,020 27 1,010 21 
Midway Island__________-- 1,014.8 -.8 1,023 | 14,26 1,003 29 
1,012.8 -.1 1,016 11-14 1,008 23 
1,014.4 +2.2 1,018 9,14 1,012 |2, 6, 26-28 
Hong 1,017.0 —0.6 1, 025 15 1,011 28 
1, 020.5 +2.9 1, 15 1,012 1 
1,019. 4 +4.2 1,029 15 1,000 7 
Petropavlovsk !____._....- 1,004.3 -.8 1,023 2 978 22 


1 For 18 days. 


NotTe.—Data based on 1 Goby observation only, except those for Juneau, Tatoosh Is- 
land, San Francisco, and Honolulu, which are based on 2 observations. Departures are 
computed from best available normals related to time of observation. 


Extratropical cyclones and gales—The month opened 
with a cyclone of almost ocean-wide extent in northern 
and middle latitudes, accompanied by scattered gales of 
force 8 to 10 on the Ist to 4th between Midway Island 
and the Aleutians, and to the northeastward of the 
Hawaiian Islands. Thereafter numerous smaller, but in 


some instances more violent, cyclones continued until the 
end of February. 


Considerably more than half of the storminess reported 
occurred between latitudes 35° and 45° N. An unusually 
small number of gale winds for the month was reported 
from the northernmost steamer route. In southeastern 
waters gales of force 8 to 9 occurred on 8 days, concen- 
trated largely between about latitudes 25° and 36° N., 
longitudes 135° and 155° W. 

In coastal waters of the United States there were whole 
southerly gales (force 10) on several days, caused by 
storms central for the most part at some distance ocean- 
ward. Ships encountered the greater number of these 
gales on the 5th, 6th, 12th, 27th, and 28th, off the coasts 
of Oregon and northern California. Some 10° west of 
the Oregon coast, near 45° N., 134° W., the Norwegian 
motorship Taranger experienced the strongest gale of the 
month on the eastern half of the Pacific. It was of force 
11 from the northeast on the 27th, lowest barometer 
968.8 millibars (28.61 inches). . 

In central and western waters of the ocean gales of 
force 11 to 12 occurred on the 5th and 15th near 40° N., 
150°-155° E.; on the 9th near 39° N., 171° E.; and on the 
20th near 43° N., 179° W. That of the 20th was of hurri- 
cane force from the east, encountered by the motorshi 
Taranger. The ship’s lowest barometer was 964.8 milli- 
bars (28.49 inches), which was the lowest reading of the 
month. 

Gales of low latitudes —These winds, so far as known, 
were confined to the west coasts of Mexico and lower 
Central America. During the night of the 17th—18th the 
prevailing northwesterly wind south of Cape Corrientes 
rose to force 7. In the Gulf of Tehuantepec northerly 
gales of force 8 occurred on the 18th, 22d, and 26th; and 
of force 9, on the 21st and 25th. Off the coast of Costa 
Rica there was a papagayo of force 9 from north-northeast 
on the 23d. 

Fog.—Scattered fogs occurred over a wide extent of the 
ocean in west longitudes: Near the eastern Aleutians on 
the 7th to 9th; in and near the Gulf of Alaska on the Ist 
to 3d and the 11th; a day or two out from California on 
six dates; off the California coast on 6 days; off Lower 


’ California on 3 days; off Mexico on 4 days; and south of 


Panama on 2 days. 
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CLIMATOLOGICAL TABLES 
_§ CONDENSED CLIMATOLOGICAL SUMMARY 


— In the following table are given for the various sections of the climatological service of the Weather Bureau the 
iit monthly average temperature and total rainfall; the stations reporting the highest and lowest temperatures, with 
rs ¥ dates of occurrence; the stations reporting the greatest and least total precipitation; and other data as indicated by 
the several headings. 

The mean temperature for each section, the highest and lowest temperatures, the average precipitation, and 
the greatest and least monthly amounts are found by using all trustworthy records available. 

The mean departures from normal temperatures and precipitation are based only on records from stations that 
have 10 or more years of observations. Of course, the number of such records is smaller than the total number of 


stations. 


TaRBie 1.—Condensed climatological summary of temperature and precipitation by sections, February 1940 
[For description of tables and charts, see REVIEW, pp. 32 and 38, January 1940) 


‘Temperature Precipitation 
© a Monthly extremes © e_ Greatest monthly Least monthly 
| 23 | 
Station é 2 Station 2 33 Station Station 
ae o & 8 
op.| °F. oF ° | In. hh. 
4 45.8 | —3.1 | 82 | 29] Valley 10 3 || 6.89 | +1.68 | River 12.70 | 4,34 
Arizona 45.9 .0 | Casa Grande Ruins.}| 93 | 29 | 13 1.86) +.52 6.02 | Mohawk 
Arkansas __.. 41.9 | —1.7] Arkadelphia 88 | 29] Lead 10}. 14 3.31 | —.11 | 6.19 | Mountain Home__-_-__. 
California 48.5} +.5] 86 | 28 Ellery —8 18 || 8.44 | +3.88 | 32.71 .42 
28.7.| +1.6 | 79 | —31 || 1.27 | +.28 | Wolf Creek Pass_...| 8.76 | 
_.| 56.7 | —4.0] West Palm Beach.._| 11 | 19 1 || 4.56 | +1.40 | Compass 8.54 | 1.25 
46.2 | —2.5 | 81 | 29 | 2stations 12] 5.34] +.41] 3.14 
32.8 | +4.8 | Emmett... 71 | 28) Island Park Dam_..|—27| 16 || 3.56 | +1.79 | Deception Creek___.| 11.21 | May . 56 
30.9 | +1.1 | —13 | 2 || —.32 5. 54 .49 
i 36.1 | —1.0 | Heidelberg... 68 | 10 | 13 || 4.56 | +1.10 | 6.09 | Grant_.__- 2.50 
Louisiana 51.2 | —2.6 | Leesville (near) 88 | 28 | Franklinton 19 1 || 7.15 | +2.56 | Morgan City_______- 14.74 | Plain 2. 48 
Maryland-Delaware _| 34.2 | +1.1 | 3 66 | 12 kland, 16 || 2.91] —.19| Emmitsburg, Md__.| 4.58 1.83 
3 
Michigan. 23.1} +2.9 | 44 | 13 | —27 9 || 1.16] —.48 | 2.62 36 
Minnesota._.........| 17.2 | +4.8 |] 4stations..........- 50 | 10} Pokegama Falls_---- —33 | 25 2.16 | Artichoke Lake. 
45.8 | —3.7 | 1 |} 6.27 | +1.34 | 11. 26 2. 60 
33.5 | -+.4 | 78 | 29 | Grant City........-- 159 | —.49] 6.84 | Louisiana 17 
24.7 | +2.7 | 63 | 29] —31 1.43] +.65 | 6.43 | East 13 
27.9 | +1.7 | 73 | 27 | —18 9 . 02 
38.0 | +4.2 | 83 | 28 | Marlette Lake. ____- 19 1.62} +.55 | Marlette Lake__.__- 05 
New 23.7 | +1.1 | Orona, Maine.__.__- 56 | 18 rs Lake, |—32 | 27 || 3.19; +.07 | 7.47 | RipogenusDam,Maine| .73 
New 31.9 | +1.3 | Hammonton.._-.--- 62| 12| 27 3.03 | —.52 | 4:00 | 1.78 
4 New Mexico. —1.0 | 88 | 28} Eagle Nest.........- —36 | 9 1.19] +.46 | Willow Creek, R.S.| 4.25 | T 
22.8 | +.3 | 58 | 12 Stillwater Reservoir_|—25 | 26 || 3.12| +.41 | Penn 6.87 | 
North Carolina__....| 41.9 | —.9 | 74 6 | Mount Mitchell__._| —2 3 || 3.50 | —.57 | 6.67 | 1. 80 
North Dakota_____._. 15.0 | +5.4 | 3 10} —29 | 24 |. 4.14 | * .10 
29.8 +.4 | 2stations........._-. 67 3 tations... ._....... 15 || 3.17 +.53 | 5.52 | Bowling Green......._.| .97 
41.4 | +.4 3 11} 13 ||} 2.19) +.80 4.75 | .39 
38.6 | +3.4 | Hay 72! 16 | _..|—11 | 20 6.50 | +3.27 | Valset: 31. 42 79 
29.4 | +1.0 | Waynesburg. 63 | 10 | —19 | 26 || 3.16 | +.28 | Zionsville 5. 58 
South Carolina______. 45.8 | —1.8 | Beaufort (near). 76 | 28 | Caesars 4 3 {| 4.50 | +.22 | Georgetown 8.12 
South Dakota____.__. 21.0 | +2.0 | Ardmore.--- 29 | Aberdeen_._.._.___- —26 | 24 .62 | +.06 | Pukwana- 1.73 
39.4 | —1.9 | 74 | 11 | 4| 5.18 | +.77 | Monteagie 9.10 
50.1 | —1.2 | Falfurrias.........-. 102 | 28 | Muleshoe..........- 7 |1137|| 2.38 | +.60 | Nacog 8. 09 
33.1 | +3.2 | St. 72 | 28 | Woodruff........... 21 || 2.19.) +.89 Rang-| 7.15 | 
er station. 
37.2 | —.1 | Clarksville.......... 70 | 13 | Big —4 3 2.62) —.51 1.38 
38.1 | +3.8 | 67 | !1 | 2 || 7.31 | +3.53 | Cougar (near) $1.11 | Coupeville. ..........- 1.85 
West Virginia_....... 33.5 | +.1 | —6 | 26 || 3.84) +.66 | Pickens No. 7.36 | 
i Wisconsin...........- 21.1 | +4.1 | Wisconsin Rapids...; 48 | 19 | Hatfield__........__- —38 | 25 || 1.05 | —.17 | Rest Lake........... 2.73 | Hanoock.............. 32 
24.9 | +2.8 | Dull Center________. 74 | 29 | 3 stations. | 113 -98 | +.20 | Bechler River.._.__- 10.23 | 
Alaska (January) 12.9 |+11.0 | 62 | 13 | —56 | 30 || 2.64 | +.50 .10 
69.9 | +1.2 | 89 | 15 | Kanalohuluhulu._..| 35 | 28 || 4.04 | —3.48 | 26.00 | = 
Puerto Rico 93 | 120 | Guineo Reservoir...| 50 5 || 4.63 | +.53 La (El Yun- | 25.56 | Mona (Light- | .00 
f gue). house). 


See footnotes at end of table. 
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TABLE 2.—Climatological data for Weather Bureau stations, February 1940 
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TABLE 2.—-Climatological data for Weather Bureau Stations, February 1940—Continued 
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TABLE 2.—Climatological data for Weather Bureau Stations, February 1940—Continued 
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TaBLE 3.—Data furnished by the Canadian Meteorological Service, February 1940 
Pressure Temperature of the air Precipitation 
Altitude 
ve 
mean Station | Sea level . 
Stations sea level, || reduced | reduced Mean | Mean Total 
» | to to from from maxi- mini- | Highest | Lowest Total snowfall 
mum mum 
hours hours normal || min.+2 | normal normal 
Feet In. In, In. oF, °F. or, °F. °F. °F. In. In. In. > 
Sydney, Cape Eestee Stand. . oan 48 29. 67 29. 68 —0.23 21.8 +2.0 29.3 14.2 38 0 2. 85 —1. 56 18.3 
Halifax, Nova Scotia. - sebewiews sie RS 29. 51 29.79 —.16 24.0 +1.0 30.1 17.9 44 5 4.20 —.21 16.8 
Y armouth, Nova Scotia..........------ 65 29.71 29.83 —.13 26.6 +1.2 33.1 20.2 46 7 4.48 +.18 26.9 
Cc harlottetown, Prince Edward Island -. 38 29.71 29.79 —.13 18.8 +2.2 26. 4 11.2 41 —-5 2.79 —.48 24.7 
Chatham, New Brunswick 2 29.70 29.82 —,13 17.2 6 27.8 6.6 43 -15 1.39 —1.33 13.9 
; Father Point, 20 2.91) 2.93) —.03 14.0 3.6 21.5 6.6 32 -8 —1.07 8.9 
8t. Hubert ‘Quebec 102 29. 90 30. 02 -.01 12.6 .0 23.1 4.2 35 1.71 —.65 17.0 
236 29. 63 30.02 —.02 13.0 +.8 22.7 3.2 38 —14 1. 46 —1.03 14.6 
TT Se eee 285 29.71 30. 04 —.02 18.0 +1.2 25. 2 10.9 37 -3 2. 46 +.27 24.6 
Toronto, Ontario__.__.....-- Be 3 SPP. | 379 29. 61 30. 04 —.03 24.4 +3.9 30.0 18.9 41 2 1.54 —. 04 15.3 
White River, Ontario... 1,244 28.71 30.14 +. 08 8.0 +10.8 22.6 —6.7 35 1.15 —.10 11.5 
808 29.12 22.4 +2.6 29.4 15.4 40. -4 1.60 —1.84 14.7 
Southampton, Ontario... ---......-.--. 656 29. 32 30.05 +.02 20. 4 +.8 27.3 13.4 37 -3 1.64 —1.2 16.4 
Parry Sound, Ontario. -__...........-.-- 688 29. 35 30.09 +.02 16.2 +3.1 25.8 6.6 41 -13 1.42 —1. 46 14.2 
Port Arthur, Ontario 644 29.38 30.12 +. 04 15.6 +6. 6 24.4 6.7 36 —15 .88 +.17 8.8 
Winnipeg, Manitoba 760 29. 26 30. 18 .00 9.4 +7.8 18.2 5 30 —25 69 —.15 6.9 
Mi 1, 690 28. 25 30.17 9.2 +9.0 17.2 11 32 1.37 +. 80 13.7 
chet 860 29. 16 30. 19 .02 4.8 +3.9 15.4 —5.7 29 —32 —.01 5.2 
Qu’ Appelle, Saskatchewan _.__..-.._-. 2,115 27.73 30.13 —.03 10.2 +5.8 17.2 3.3 40 —-2 1.37 +. 62 13.6 
ime, Saskatchewan! 1, 900 28.02 9.4 +7.4 17.0 1.7 42 —34 +.17 5.2 
Swift Current, Saskatchewan... 2, 392 27.16 30.13 —.02 12.2 +3.5 19.5 5.0 40 —22 -77 +.18 7.5 
Medicine Hat, Alberta. 2, 365 27.49 30.11 —.02 12.5 —3.0 20.9 4.1 41 2.21 +1. 68 22.1 
re 26. 24 30.10 —.01 12.6 -1.9 20.7 4.4 47 —226 .88 +.30 8.8 
Prince Albert, Saskatchewan 1, 450 28. 53 30.17 +. 02 9.4 +8.0 17.6 1.2 43 —31 .33 —.26 3.3 
Battleford, 1, 592 28. 25 30. 09 —.06 7.5 +8. 2 16.4 —1.4 41 —42 . 56 +.19 5.6 
Edmonton, 2, 150 27. 63 11.8 +.2 18.9 4.7 45 —33 56 —.10 5.6 
Kamloops "British Columbia... _- é 1, 262 28. 57 29.95 —.13 33.4 +6.6 39.6 27.3 52 19 .48 -—.22 4.5 
Victoria, British Columbia. .___... - 230 29. 62 29. 87 —.16 44.1 +3.7 48.2 40.0 53 3.14 —.03 _ 
Estevan Point, British Columbia. -- - - 20 29. 78 29.81 —.17 44.4) | +3.0 50. 2 38.7 56 29 16. 92 +5. 69 0 
! Pressure not reduced to a mean of 24 hours. 
2 Observations taken at St. Hubert Airport of Montreal. 
‘ 3 Station at Doucet, Quebec, closed Senneterre, substituted. 
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TaBLE 4.—Severe local storms, February 1940 


[The table herewith contains such data as has been received concerning sev 
in the United ‘States Yearbook) 


storms that occurred during the month. A revised list of tornadoes will appear 


Loss 


Value of 


Width 
Place Date Time of path, | of perty Character of Remarks 
yards | life Eeptroyed storm 

Convent, La., 2 miles west__- 5 | 4p. 165 0 $3,000 | itorm occurred at Lily Plantation and from southwest to northeast. 
; path 244 miles lo: 

Nebraska, southeastern por- Wind and snow...| Most y those running ‘and west, blocked by snow, some 

tion. not topened attheendofthemonth. The drifts were so solidly packed 
byt d that they could not be dislodged by available equipment. 
17 | 5,000,000 | More than 300 persons injured and about 1,000 homeless. The destruction 
affected 32 city blocks of which about 10 blocks consisted of stores, ware- 
houses, hotels, and office buildings mostly of brick construction. 
Minnesota, southern counties.| 11-12 |..............]..........]_....-].-.-.--....- Boss snow and | ‘Traffic delayed. 
w 
13 | 3:30 p. | 2, 500 | Tornadic winds. y damaged; 3 injured 
dolph, and Monongalia 
Counties, W. Va. 
New York From 6 to 18 inches of snow fell over most of the State in the northern 
; portion. ~ ay winds caused much drifting, blocking side roads and 
making it difficult to keep the main roads open. Several school busses 
and hundreds of mo marooned for hours on highways. Schools 
Railroad traffic delayed and some airports 
andoned 

Drifts as high as 20 feet piled up in the mining area of eastern Ohio keeping 
more than 3,000 miners from employment. “Schools closed and roads 
In the city se hundreds of were abandoned 

streets made trav: 

on Coun a. 

coating on city streets. All roads in Roc Mock One Creek Park gem. Visibility 
poor; traffic congested; schools closed. 

Heavy snow and | Snowfall ranged in inches from 3 in the extreme southern portion of the 

y State to 8 or 9 in the central portion and as much as 15 in the extreme 
jon. The snow was preceded by much sleet, but there was 
little or no coating of trees or other objects. High winds caused much 
drifting, ing roads. In many locations schools were closed on the 
15th. aximum wind velocity on the coast reached 50 miles an hour for 
a 5-minute period. In a City all activities were slowed up due to 
high winds Lf icy stree 

| Wind and snow__.| Heaviest snowfa over a wide belt extending from northeast to 
southwest across the State: In Hollisterville, Wayne County, 49.5 inches 
fell. Much drifting caused traffic congestion’ on main highways for 3 or 4 
days. Airplane fiekes canceled and railroads ran on delayed schedules. 

Texas, southern Panhandle 16 A RE ES OE he ne. ss Rae Army, state an city authorities joined forces in rushing aid to snow-bound 

and Southern Plains areas. travelers marooned on blocked highways. Army trucks, ladened with 
medicines, blankets, and food went through huge drifts to aid at —--) — 
— cut off over night near Tahoka. 100 school children occu 
Tahoka school busses rescued after being marooned all night. 
vicinity of Woodrow, 2 highway patrol cars rescuing travelers ion 
stranded cars became stuck in snowdrifts early Friday night. More than 
850 motorists stranded. 

10,000 | Rain and flood.._..| Rain on the 18th caused the Chotcawhatchee River to rise slightly above 
flood stage on the 19th causing property damage. 

3,500 | Heavy wet snow_..| Weight of snow caused the main building of a lumber company to collapse. 

and vic 

Lafayette and Carenero, La., 24 | 4-5 p. m___.. 880 |....-- 2,600 | Wind and hail_...| 9 farm buildings damaged or destroyed; 3 persons slightly injured. 

and vic: 

1 From press reports. 
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